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The s-block elements of the Periodic Table are those in which the last electron enters the outermost s-

orbital. (&na?fwﬁﬁs@ﬁ%aaéaa%mﬁaﬁnsﬁagﬂaﬁqaﬂsa?wﬁm% i)

It includes Group | and group I

Group-I (HHg-1)

i Group 1 of the Periodic Table consists of the elements: lithium, sodium, potassium,
rubidium, caesium and francium.( uwaﬁ%a?q’ﬁ-ﬁffﬂw, les’m:[, e Rrw = faSam
Hfor 3IR AR™I B 1)

ii. They are collectively known as the alkali metals. (Wmﬁﬁﬂa &R ‘t'ﬂﬂ&ﬁ%Wﬁ
EEEIGE])

Electronic configuration (Eﬁﬂﬁaﬂeﬁ?m

i All the alkali metals have one valence electron, ns! outside the noble gas core. (H'J-ﬂ &R

Tl 3 ] B U el garaer 8l 2 )

ii. They readily lose electron to give monovalent M+ ions. (s—_&"aa@:l?ﬁ ST AN &
HRUY AR ¢ [ITgT dd T arolt 3 M+ d @

iii. Hence they are never found in free state in nature.( ﬁwﬁlﬁgaa ST T g1 UTd SiTd 1)

Element (Symbol | Electronic configuration

Lithium Li 15*25

Sodium Na 15*252 2 35

Potassium K 1 572522 P 5230 s
Rubidium Fb 1525 2373 p 3d 45745
Caesium Cs 1 522523 pF 3523 pF 3d! 0 52

4pdd' 55565 or [Xe] 6s

Francium Fr [Rn)7s

Atomic and lonic Radii (UXHTU[ TUT 3T )

i The alkali metal atoms have the largest sizes in a particular period of the periodic table.

&R T3t & URAU[SN & SMHR 3Tac GRuft H foelt [ siad & Faffia giang |



ii. The atomic and ionic radii of alkali metals increase on moving down the gr oup i.e., they

increase in size while going from Li to Cs. (&R ‘iﬂﬂx’:ﬁa?_m&h aquT gt B art A/
SR I 12 T R Il St |, 31ufd 36T 3R Li ¥ s dh TgaT g )

lonization Enthalpy(mm
i The ionization enthalpies of the alkali metals are considerably low and decrease down the
group from Li to Cs. (I8 a7 & fIfgd 9 Tad o1 $iR = 9 IR 31+ TR H9 81
SIS )

Hydration Enthalpy (TrIFI'CﬁTrF'T @Fﬂ)

The hydration enthalpies of alkali metal ions decrease with increase in ionic sizes. Lit > Nat >
K* > Rb* > Cs*. &R UIg3T & STerdior TUed! A SBR & 961 WUed o g Lit >

Na* > K* > Rb* > Cs™l
Physical Properties ('lﬁﬁﬁ? '{[UTEIfI)

i. All the alkali metals are silvery white, soft and light metals. (&R U@QEEHE&W, gD
qUT TS} F T TG BN S 1)

ii. The melting and boiling points of the alkali metals are low indicating weak metallic bonding
due to the presence of only a single valence electron in them. (&R U@Qﬁw 3R
HYID HHEIA B, Sl 37 Y13l P HEN T Haoh saiae IURUTY & BRU g7 o
3 yifde sy P axidi B 1)

Atomic and Physical Properties of the Alkali Metals

Property Lithium | Sodium | Potassium | Rubidium |Caesium | Francium
Li Na K Rb Cs Fr

Atomic number 3 11 19 37 55 87

Atomic mass (g mo]_]} 6.94 22.99 39.10 85.47 132.91 (223)

Electronic [He] 2s' | [Ne] 3s' [Ar] 45’ [Kr] 5s' | [Xel 6s' [Rn] 7s'

configuration

lonization 520 496 419 403 376 ~375

enthalpy / kJ mol '

Hydration -506 -406 -330 -310 -276 -

enthalpy/kJ mol '

Metallic 152 186 227 248 265 -

radius / pm

lonic radius 76 102 138 152 167 (180)

M J/ pm

m.p. / K 454 371 336 312 302 -

bp/K 1615 1156 1032 961 944 -

Density / g cm™ 0.53 0.97 0.86 1.53 1.90 -

Standard potentials | -3.04 -2.714 -2.925 -2.930 -2.927 -

E®/ V for (M" / M)

Occurrence in 18+ 2.274 1.84% 78-12% 2-6* ~ 107"

lit hosphere+

*ppm (part per million). ** percentage by weight; t Lithosphere: The Earth's oufer layer: its crust

and part of the upper

mantle




Chemical Properties (Wﬁﬁ? o)
Reactivity towards air(dT Y GIﬁ-I'ﬁ)'ﬂTQﬂ?IT‘lT)

Lithium forms monoxide, sodium forms peroxide, the other metals form superoxides. (Fﬂﬁlm:[ 3R
fETT HHRT: TNHTRIZES U RIFAZ S HT U0 Bl 8, Tafh =7 TSN GRT W Sfiarss
3 1 At gian g 1)

4Li +0, —»2Li,0 (oxide)

2Na +0, = Na, O, (peroxide)
M+0, — MO, (superoxide)

(M =K. Rb, Cs)
Reactivity towards water (ST¢l & 1Y arfimmﬂaan
The alkali metals react with water to form hydroxide and dihydrogen.( &R U@QW@[FITU 3fffoar

TP GRGINSS SREISg oM I 6 )

2M + 2H,0 »2M* + 20H + H,
(M = an alkali metal)

Reactivity towards dihydrogen (aéms‘gﬁm 1Y Gﬁmﬂ

The alkali metals react with dihydrogen at about 673K (lithium at 1073K) to form hydrides. (ITTHIT 673K

R &R YU SEERSIoH 3 A HfhaT B2 ET8eEs s B 1)
2M+H, —» 2MH

Reducing nature (mwﬁ)

The alkali metals are strong reducing agents, lithium being the most. (& YUTJU Udc] 3OS & U H
BT B 5, o Afgw yaaas e ufars 1)

Solutions in liquid ammonia (ﬁa@ﬁm%ﬁm

i. The alkali metals dissolve in liquid ammonia giving deep blue solutions which are conducting

in nature. (SFHIIAT H 9T faerae T 7181 el 8l 8 SiR faaa uepfal & fagyd &1
GHSAD BIeT G )

M+(x+ y)NH,; —»[M(NH,),] +[e(NH,), |

ii. The blue colour of the solution is due to the ammoniated electron which absorbs energy in
the visible region of light and thus imparts blue colour to the solution. (WW SINIE
HHd SAdC & HRUT BT 8, Sl T U &3 D1 THTd Sl T SN HRah

EREECIEINPHEEZGER)




The solutions are paramagnetic and on standing slowly liberate hydrogen resulting in the

formation of amide. (W‘ﬂ%ﬁ@:{ &WW%@WW@%ﬁW
gISSIoH &I Jad HRdl ¢ | HerRae [qad- H TAIES ST )

SOME IMPORTANT COMPOUNDS OF SODIUM (Tf$TW & $© Wgwayul 4ifie)

Sodium Carbonate (Washing Soda), Na,C0O3 - 10H,0

Sodium carbonate is generally prepared by Solvay Process.( HIHI-Id: JQifeud HraHe gred
fafy "gRT ST ST € 1)
The equations for the complete process may be written as (FTU;UTW er&ri%mrﬁ
fFrafafeas )

2NH, +H,0+CO, — (NH, }2 CO,

(NH, }2 CO, +H,0+C0O, - 2NH ,HCO,

'NH JHCO, + NaCl - NH,Cl+ NaHCO,

Sodium hydrogencarbonate crystal separates. These are heated to give sodium carbonate.(

THUDHR A STH HIEHC & fhied JU® S 9l &, o8 TRH #3- IR Wifead Hra-e
T fHaT S g )

2NaHCO, — Na,CO, +CO, + H,0

Properties(T[0T)

Sodium carbonate is a white crystalline solid which exists as a decahydrate, Na,CO5 -
10H,0. (QTETH BIME Gibe fhedia 3 8, Sl SBIERSE Na,C0; - 10H,0 BT H
OTIT ST &

It is readily soluble in water. (EI—G'\_SW’Tﬁ W%W%)

Above 373K, the monohydrate becomes completely anhydrous and changes to a white
powder called soda ash. (373K ¥ 3= AU TR ﬂlﬁlslséa U;UTWQWEP[GTHT% 3R
Jihe TP Ul H ged offdT g o STV Hea | )

iv. Carbonate part of sodium carbonate gets hydrolysed by water to form an alkaline solution.
ETH FHTEHCT BT HIEHC aTe HFT Sfd-HTafed gidhR &R f[aaa §-1ar g |
CUi' +H,0 — HCO, +0OH

Uses(mﬂ)

It is used in water softening, laundering and cleaning. (W%W, %K‘I'Ié' 3R e |
1)

It is an important laboratory reagent both in qualitative and quantitative analysis.

(STANTRITET H T[0T 3R AT [yl § SHfidmHe & = q H 1)




Sodium Hydroxide (Caustic Soda), NaOH

Preparation (ﬁ?T'FI)

i Sodium hydroxide is generally prepared commercially by the electrolysis of sodium chloride
in Castner-Kellner cell. (3TENI® TR IR WSTH IR S BT IATG HEAR -H AR
I QifsaH RS S & faggd 3Te gRI fHaT o g 1)

ii. A brine solution is electrolysed using a mercury cathode and a carbon anode. (Ilﬁ %Qfl@'
3R BT TS BT IUURT HRh Aaul ofd BT [aggd Sude- 9a H fopar San g 1)

iii. Sodium metal discharged at the cathode combines with mercury to form sodium amalgam.
(ST YT Tt HUTS TR faafold g A=t I Ve g AISTH SHTH
S 1)

iv. Chlorine gas is evolved at the anode. (Q:hg W?ﬁ‘hﬁ:{ﬁﬂﬂaﬂ@?ﬁ% )

Cathode: Na* + e ——%—Na - amalgam

2

Anode : ClI” }%Cl. +e

V. The amalgam is treated with water to give sodium hydroxide and hydrogen gas. (S{HTH

A & T HTFHaT B VST TR SIS S SR BRSO I aal g |)

2Na-amalgam + 2H,0->2NaOH+ 2Hg +H,

Properties(T[0T)

i Sodium hydroxide is a white, translucent solid. It melts at 591 K. (@%WE’IE@JWS@
URHRA e S Uard g 1)

ii. It is readily soluble in water to give a strong alkaline solution. (H‘s’aaﬁifﬁwﬁﬁﬁn
TR &R e ST 8 )

Uses (BTRﬁ"T)

Itis used in

i the manufacture of soap, paper, artificial silk and a number of chemicals (T, DT, ?ﬁﬂ

R AU DS 3 A B Ao )

ii. in petroleum refining, in the purification of bauxite, (@W%Wﬁ @Ta\mﬁfﬁ
Yo )

iii. in the textile industries for mercerising cotton fabrics, (Wmﬁﬁ?ﬁ T & A DHR]
L)

iv. for the preparation of pure fats and oils, and (Y[ 4T @Tﬁ@f%ﬁﬂfﬂﬁ)

V. as a laboratory reagent.( W—WW%W%




Sodium Hydrogencarbonate (Baking Soda), NaHCO3

Sodium hydrogencarbonate is known as baking soda because it decomposes on heating to

generate bubbles of carbon dioxide. (@%mm@mmﬁﬁzﬁéﬁn@a 'l-ﬁﬁT\_rl'l?lT
& Fifoh T8 TRY B W [qUfed gIR HIa--SSHRIZS & gagd ¢d 6 |)

Preparation (ﬁWT'I)

Uses

Sodium hydrogencarbonate is made by saturating a solution of sodium carbonate with

carbon dioxide. (ST BIZS oM HIEI-C H! AfSTH HEMHC & [AadT H o, THH

Iqu chObEFITEITuﬂdI%I)
Na,CO, + H,0+ CO, —» 2NaHCO,

The white crystalline powder of sodium hydrogencarbonate, being less soluble, gets

separated out.(me@mmﬁzwmwwﬁﬁuaﬁwqwﬁw g )

Sodium hydrogencarbonate is a mild antiseptic for skin infections. It is used in fire

extinguishers.( @%ﬂﬁ‘s’s@maﬂaﬁeaﬁﬁﬁﬁmgﬁfrﬁﬁwﬁ, 1Y B SR
gAH BB )

BIOLOGICAL IMPORTANCE OF SODIUM AND POTASSIUM (TfEaH 3R Ui FRH & wia Sugifiam

Potassium ions are the most abundant cations within cell fluids, where they activate many
enzymes, participate in the oxidation of glucose to produce ATP and, with sodium, are
responsible for the transmission of nerve signals. (m@ﬁﬁw CIGIRE]

BT E. S8l I TZH S P I & 94T 7B P ATRABROT Y ATP §71 F HIT AT B
ST S RRT-Tehd! & TR & fo IaRERA & 1)

There is a very considerable variation in the concentration of sodium and potassium ions
found on the opposite sides of cell membranes. (m%ﬁﬂﬁ &W%@ﬁwaﬁ?ﬂﬁ
IFSTH SR UICRRM ST 1 Higdl H IcerRa-1d el It STt & 1)

These ionic gradients demonstrate that a discriminatory mechanism, called the sodium-
potassium pump, operates across the cell membranes (g 3{HTERUT WW—W,
ford HfeTw -aiefRrm Uu Hed ¢, I fRieei R PR Bl g 1)



GROUP 2 ELEMENTS : ALKALINE EARTH METALS

The group 2 elements comprise beryllium, magnesium, calcium, strontium, barium and radium(GﬂTJI?f—

WOt & a¥f-2 & I 5-aRferaw, FeffRrm, Hickram wiRkam afaw ok ¥fean g )

Electronic Configuration (sﬁaﬁﬁwﬁmm)

i These elements have two electrons in the s -orbital of the valence shell Their general

electronic configuration may be represented as [noble gas] ns? (ﬁﬁ@%ﬂﬁwm
& I-HeH A ¢l SAFEH 814 8. 3IhT Y Sadei e (901 ns? BT 8 )

Element Symbol | Electronic
configuration

Beryllium Be 1525
Magnesium| Mg 152252 pf3s®

Calcium Ca 1725’2 pP35°3p"4 5"

Strontium Sr 15252 pf3s23p53d'”
45245 5*

Barium Ba 15725235 3p"3d' "4 5*
4p°4d'"5s*5p°6st or
[XelGs?

Radium Ra [Bn]7s?

Atomic and lonic Radii (UYHTY[ 3R Gﬂ'ﬂ‘ﬂﬁm

i The atomic and ionic radii of the alkaline earth metals are smaller than those of the
corresponding alkali metals in the same periods. (Hﬂﬁ—ﬂ@ﬂﬁw 3radl H &R ‘fll'f@@ﬁ
& AT o & e ergait & TRA 3R 3o s B g R 1)

ii. Within the group, the atomic and ionic radii increase with increase in atomic number.
lonization Enthalpies (W@?ﬂ)

i Since the atomic size increases down the group, their ionization enthalpy decreases. (&ﬂﬂ’q

e urgait & TRATISH & §9 PR F HRUIFAD! AT T HTHH A E 1)

ii. The first ionisation enthalpies of the alkaline earth metals are higher than those of the
corresponding Group 1 metals. (&‘ﬂﬂ’qﬁa %ﬂﬂx’rﬁ & UYq W@T’Cﬁﬁqﬁ &R %ﬂﬂx’rﬁ
% TYY S T R A H a1 H 3AfIF € 1)

Hydration Enthalpies(m@'ﬁﬂ)

Like alkali metal ions, the hydration enthalpies of alkaline earth metal ions decrease with increase in

ionic size down the group. (PYg Wﬂﬁ%ﬂﬂﬁ%ﬂﬁ ﬂ-ﬁa‘fﬁW@:ﬂ%m&WﬁW
S SerdioH Tl ST A HABAE 1)




2+ 2+ 2+ 24 24
Be " >Mg" >Ca >5r >Ba

Physical Properties(‘l-ﬁﬁﬁ? '{[UTﬂTf)

i The alkaline earth metals, in general, are silvery white, lustrous and relatively soft but
harder than the alkali metals. (&R19 &l Wama'ﬁ YTl Gthe FHDHER 3R RH W
3 YT B AN H HERBIA G 1)

ii. Beryllium and magnesium appear to be somewhat greyish. ( sSiferas qur ATRfRRm T
ERITHEAE I)

iii. The melting and boiling points of these metals are higher than the corresponding alkali
metals due to smaller sizes. (3 eI qUT HYUD &R ﬂ@ﬁﬁmﬁﬁéﬁ%
fopaifer g7aT SMPR BT BT B |)

iv. The electropositive character increases down the group from Be to Ba. (Wﬁ?{ﬂ?ﬁqﬂm
SR U Be B TPH IGaATS |)

Property Beryllium | Magnesium | Calcium |Strontium | Barium | Radium
Be Mg Ca Sr Ba Ra

Atomic number 4 12 20 38 56 88

Atomic mass (g mol )| 0.01 24.31 40.08 B7.62 137.33 236.03

Electronic [He] 2s° [Ne] 3s° [Ar] 4s? [Kr] 552 [Xe] Bs? [Rn] 7s*

configuration

lonization B899 737 590 549 503 509

enthalpy (I} / kJ mol'

lonization 1757 1450 1145 1064 965 979

enthalpy (II} /kJ mol!

Hydration enthalpy — 2494 - 1921 -1677 - 1443 - 1305 -

(kJ /mol)

Metallic 111 160 197 2156 222 -

radius / pm

lonic radius 31 T2 100 118 135 148

M* / pm

m.p. / K 1560 924 1124 1062 1002 a73

bp/K 2745 1363 1767 1655 2078 (1973)

Density / g em™ 1.84 1.74 1.55 2.63 3.59 (5.5)

Standard potential -1.97 -2.36 -2.84 -2.89 - 2.92 -2.92

E= / V for M2/ M)

Occurrence in 2% 2.76%* 4.6 384* 390 * 10

lithosphere

*ppm (part per million): ** percentage by weight




Chemical Properties (Wﬁﬁ? o)

The alkaline earth metals are less reactive than the alkali metals. (&nﬁqq'crr YTdu &R %r@&ﬁ@rmr
ferariia gId € 1)

Reactivity towards air and water (dTg AR S & AU &rfimmﬂm

1. Beryllium and magnesium are kinetically inert to oxygen and water because of the formation of

an oxide film on their surface. (aﬂﬁﬂﬂ 3R BHNRH A g U T Siaiio auT oid & ufd
fAfera & Fifds 37 urgaft & USI IR HTRIss & e SH S © )
2. Calcium, strontium and barium are readily attacked by air to form the oxide and nitride.

(ohTeRTaH. IR SR 9fawd arg & A1 =fer sififehar s sfiauss quRess a1 §
1)

Reactivity towards acids(3T¥T Fufa erfimwﬂa?n)

The alkaline earth metals readily react with acids liberating dihydrogen. (&ﬂﬂaqa Yrdu Qﬁ‘afﬁ 3l
TUFHTT R SIS BTG oM 119 Jad B @ 1)

M + 2HC1 — MCL, +H,

Reducing nature(mm

i. Like alkali metals, the alkaline earth metals are strong reducing agents. (mmaﬁ% ‘Eﬂﬂ3ﬁ
P JAM &RIT YeT YTqu Uee U< § 1)
ii. However their reducing power is less than those of their corresponding alkali metals. (w

3T &A1 &R TSN B qa T A HH )
SOME IMPORTANT COMPOUNDS OF CALCIUM (ShTeRTaH & $© Hewaqu! 4ifiIe)
Calcium Oxide or Quick Lime, CaO (W TeRTaW SiTaaT3S AT faeT T FAT)

It is prepared on a commercial scale by heating limestone (CaC03) in a rotary kiln at 1070-1270 K.

T aTfuToud FHTu giofd YE H g1 & TRR CaC 0, ®I TRIHIT 1070-1270 K UR TRH b [T SITd]
g

CaCO, ——=——Ca0 + CO,

Uses(mﬂ)

i. It is an important primary material for manufacturing cement and is the cheapest form of
alkali. (H1He & M0 & forg Urufiies uard & U H quT &R & 9% wu o
ii. It is used in the manufacture of sodium carbonate from caustic soda. (ﬁ%@@@

feay HraHe S H |)
Calcium Hydroxide (Slaked lime), Ca(OH), WE@W amfag@gm




1. Calcium hydroxide is prepared by adding water to quick lime, CaO. (WB@WW
fafor fo g9 g7 o orat e frar sran § 1)

2. Itis a white amorphous powder. It is sparingly soluble in water.( WWW% I ’CI_S'\_rlFlff
3feq facia g 1)

Uses(B'CITﬁT[)

i. It is used in the preparation of mortar, a building material. (WWW%\FH@NQSWﬁ
Yo Fmior |

ii. It is used in white wash due to its disinfectant nature. (I TU[TR W%WW%
FUHI)

Calcium Carbonate, CaC0;

i Calcium carbonate is a white fluffy powder. It is almost insoluble in water. (%%ZRTJ:I
HIEHC qihe AGR UISSI BIAT & | T8 oI H TTHT Sffacg g g |
ii. When heated to 1200 K, it decomposes to evolve carbon dioxide.( 1200 K WRIRA B R

Ig faufed gip Bre- SEeiREs Sdg )

CaCO,—=*—Ca0O + CO,

Uses: (BTI'!ﬁT[)

i. Itis used as a building material in the form of marble and in the manufacture of quick lime.(
TR & TUH Yo FH0TH &R {571 g3 &1 oo )

iii. CaCO0j is extensively used in the manufacture of high quality paper.( IEELESUE: Waﬁﬁ
CaC0; & YA §8¢ ©U H 3 UaTd! arcl BTG & AT A |)

jiii. Itis also used as an antacid (g uﬁ-m%mﬁmmé

BIOLOGICAL IMPORTANCE OF MAGNESIUM AND CALCIUM (S TeXTa 3R AW & s Hg<a)

l. All enzymes that utilise ATP in phosphate transfer require magnesium as the cofactor(HHId

TS S iehe & TR0 H ATP BT IUINT I § HHTRITH HT IUIRT H8-9¢H & =0
EEXGES)

Il. The main pigment for the absorption of light in plants is chlorophyll which contains
magnesium. (&f%ﬁﬁm W%Wg@wmﬁmﬁlﬁﬁmﬁmm% )

Il About 99 % of body calcium is present in bones and teeth. (mﬂ?ﬁ%%mmw 99 % ﬁ?ﬁ
auTsfEai A gag )

V. It also plays important roles in neuromuscular function, interneuronal transmission, cell
membrane integrity and blood coagulation. (g &mﬁﬁaﬁnﬂumvn?ﬁ,&mﬁﬁu
T, S 1R1ehT faTeelt SraSdT YT Iad e 3 Hft Agwayul YffesT furar g 1)




